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(57) Abstract: A phospholipid derivative which is a copolymer comprising structural units (A) represented by the formula (I), 
structural units (B) represented by the formula (2A) and/or (2B), and structural units (C) represented by the formula (3) (wherein R 1 
and R 2 each represents hydrogen or methyl, provided that not both of R l and R 2 are methyl; R 3 represents a C w divalent hydrocarbon 
group; AO represents C 2 -4 oxyalkylene; m, indicating the average number of moles of the oxyalkylene which has added, is a number 
of 4 to 100; R 4 represents hydrogen, a hydrocarbon group, or acyl; R 5 CO and R*CO each represents C g 2 4 acyl; R 7 represents 
a C 2 -4 divalent hydrocarbon group; and X and Y each represents hydrogen, alkali metal, ammonium, or organic ammonium) as 
essential structural units, wherein the molar ratio of the structural units (A) to the sum of the structural units (B) and the structural 
units (C) is from 7/3 to 3/7, and the proportion of the structural units (O is 1 to 4 mo! per mol of the copolymer. The phospholipid 
derivative is utilizable in the modification of, e.g., liposome. 
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*ga?u ^#a^.Tt-8 o ± 2x:x 9mmMmi,xm^-t:rfotco 

CH 2 = CHCH 2 0 (C 2 H 4 0) 33 CH 3 1 5 2 4 g (1. 0 ^r/P) 
*t7k^ l"f 1 0 3 g ( 1 . 0 5 ^-^) 

t e r t-yf;^;ut^->-2-xf/^tyx-|, 10. 8g (0. 0 
5^^) 

&v^-C. h^^^RnMRJt^m^ i"f l . 3~4. 0KPa©^JET 

JCl 1 0±1 Ot^^U 15 18 gO*l^No. 2&mz 0 nhfht^ 
MNo. 2tt2 5tt£:ioVN-C&&<D@#-C-fc9. ®fcffif*4 9. 2 KOHm 
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mtm 3-8 

tM^No. 3 -No. 8^HS^Ufc 0 ^M^No. 3 —No. 8 <DWMl 



mi 





5£ (1) -C*^$ib-5T/^— /Pai— 


9& («3t5t) 




OE* 




No. 1 


CH 2 =CHCH 2 0 (C 2 H 4 0) n CH 3 


1. 0 


100 


556 


No. 2 


CH 2 =CHCH 2 0 (C 2 H 4 0) 33 CH 3 


1.0 


100 


1524 


No. 3 


CH 2 =CHCH 2 0 (C^O) 6 CH 3 


1.0 


100 


336 


No. 4 


CH 2 =C (CH 3 ) CH 2 0 (C 2 H 4 0) 44 CH 3 


1.0 


100 


2022 


No. 5 


CH 2 =CHCH 2 0 { (C 2 H 4 0) 20 (C^O) 10 } CH 3 


1.0 


100 


1532 


No. 6 


CH 2 =CHCH 2 0 (C^O) l0 (C 2 H 4 0) ^CH, 


1.0 


60 


1532 


No. 7 


CH 2 =CHCH 2 0 (C 2 H 4 0) jaC^ 


0.5 


100 


1524 


CH 2 =CHCH 2 0 { (CiH 4 0) M (C^O) 10 } CH 3 


0.5 


60 


1532 


No. 8 


CH 2 =CHCH 2 0 (C^O) ^C,^ 


0.2 


100 


1734 


CH 2 =CHCH 2 0 (C^O) 33 CH 3 


0.8 


100 


1524 
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m2 



* m & 
<* 




mm 




«« 




No. 1 


1.05 


t BEH 


0. 02 


No. 2 


1. 05 


t BEH 


0. 05 


No. 3 


1.05 


t BEH 


0. 01 


No. 4 


1.05 


t BEH 


0. 05 


No. 5 


1.0 


LP0 


0. 03 


No. 6 | 


1.0 


LP0 


0.03 


No. 7 


1.0 


BP0 


0.07 


No. 8 


1.0 


t BEH 


0. 05 



BPO:'<y^;^/i't^->K 
L P O : =7 $ o y^y^dr K 

t— BEH: ter t -/f M^t^->- 2 -xf ;^^fy i- |, 
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^3 



ft 


m 

ft**. 








20'C 


ioo'C 




Tir h 

>- 




No. 1 


22, 000 


182.0 


fSft 


ffcft 




mm 


mm 


No. 2 


21,000 


73.3 


@ft 


i£ft 


mm 


mm 


mm 


No. 3 


23, 000 


233.2 


&ft 


8£ft 


mm 


mm 


mm 


No. 4 


91, 000 


49.2 


@ft 


S£ft 


mm 


mm 


mm 


No . 5 


21,000 


64.5 


f£ft 


j&ft 


mm 


mm 


mm 


No. 6 


21, 000 


61.9 


f£ft 


&ft 


mm 


mm 


mm 


No. 7 


17, 000 


71. 1 


@ft 


i£ft 


mm 


mm 


mm 


No. 8 


16,000 


62.0 


@ft 


i£ft 


mm 


mm 


mm 



mmmi 

*fi£-ftN o . 1 - ^r7n^;^777f^3:^/-^7 5 > ( 1 m o 1 ) 

i/^v^Tn^/^/fcj^^r ^- 9 JA"^9 J—>\sT $y7 4 8mg(l mm o 1)5:, 
&nmW : £ffix.ti 1 0 0mL^>77^3^-C% Wl^^5 0mL?:Mt4 Ot 
T-^#U h !J ?-k8 2mg (lmmol) ^^L, ^fi-^ftN 

o. 1&21. 9g (0. 9 8mmo 1 ) i0iT4 O^T- 5 f^fpl^fS^fTofco 
S/Si^TO«fe^±TLC{c:J; t>*TV\ ->-t Kyv*fett^f7n->f;V*^ 
^T^^W^i^y— 7^T5: >-#&ai£ft&<#'5jk<b l-^o i&*P£» ^>jgUT* 

£ u h7^^^^EEef^-r5-<t(-<ti?*a^ftNo. 1-^770^/^ 
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1 5 #»jt jsi^ z vmMnizx&&£-&xm.%im<Dmm®)Wt(D 

tt.mz£<9*£m<&>n<ni£m&nitz 0 TLcctRfio. o snm^mfihti 

Sa^fi-g-ffcN o . U7^ w<b(ClJ;0. T % J m<D 2 9 6 0 cm" 1 

©t'-^^t, Effete 2^T ^ KCt-^iS 1 7 4 0 c m-'Ca^HSl <t 

2 

*fi-^^No. 1 -^f7o-fMX7 7 fi/;l,x^ / — /U/- > (2 mo 1) 

v?^T 7 o -< A^*^ 7 7 ^ v?/H ^ ;U7 ^74 8 m g ( 1 mm o 1 
flfc*M£g£Ml;iifc:l 0 OmL 07 7^3^ 0 m L SrJ0x."C 4 

T-ffi#U $f>llftStty^A8 2mg (lmmo l) £g§7JDU itJI^N 
o. IS: II. Og (0. 5 mmo 1 ) 1SQX.X 4Gtf5 I^KSJ^^tTofeo S 
j£i&Ttf>^f:fcTfa<^T LCfccfc 9?tV\ =Vt K!) Tv^^To-T/V 

*X77f^H^7-/l'7^10. 4g£:#7c„ 

C) (CioXtf o/c 0 Jgl8^^(-fi^oo^yUAi:y^y-/KD^lt^8 5 : 

1 5&mik<Dm&mm&M\<^. B?mMmzxm&£&x&*amL<Dmmy>mt<D 

JtRtCtO^^lfO^ftSrtTofCo TLCICTRffO. 0 5 ttifi(C jt,^*!, 3 
^f7B/f^*X77f^H^/- A'TS^-.XJtfy F*s?H5feLfe. 
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#*fi£-fl;No. 1475 b~&&-fZ>Z.tlZ£ 9. 75/S©2 9 6 0 c m~ l <D 
tT— $fr;fcfc:2ttT5 K©tr— *tfS 1 7 4 0 c m _1 {C^^tt^ £ £ td. 

J: Ofll^LfCo 

^life«SJ 3 

v ? ^T7n^7^^7 7f^3i^/ > -^7 ^7 48mg(l mm o 1 ) 
«#§£ia&«*.*: lOOmL ©77^3ft, 0mL5r*P^LT4 Ot 

£?>lcg|®?-t- h V !)A8 2mg (lmmol) U #S-8»#N 

o. 2.fe20. 9g (0. 9 9mmo 1 ) MX4 0 ^T* 5 B^SJ&SrtTo 7c 0 
Si^*l-T<^5fe^tiTiac»TLC^J; «9fTVV ^^t: K V >^fe^tv 5 ^f7a -< 
>*7>77f^^/- ^7$ :/tfS&ffi£ft#< bfc„ #£PI£. 6i® 

U*S^^f7n^;^777fi//^^/-/l'7^tSSIt H U «7A 

if^l 0 OmLICiTU *I^No. 2 -i?xf7n-f^*^77f^i 
* / -;i^7 5 ^<D&£k*mtCo iNriUfi^i© z.b\z£*) 19. 3g 

^««>n]ea. «>y*wu-hSrffl^fc*i^o^K77^- (tl 

C) (Cfco-CtfoTbo Jg^^tCf4^cici^/UA<h^^y-/K7>^Jt^8 5 : 

JfclfclcJ; 9^^fC<Z>^*£fTo7c: 0 TLClctRflO. 0 5 #£(-1,^4x6 
i?^T7ovf/l'*^77f^x^/-^75y©^^7 MSJg^bfc, 

I R^.^^ hyKC*3V^-C. *X7 7 f '^x^ 7 -;l/7 ^©7 5 7 1 
M^No. 1 tTS. F&&-rZ>ZkiZi&*) , 757102 9 6 0 cm _, £> 
fcf— :7#$0cU frfcK: 2&T 5 Ktf>t°— 7 4 0 cm-M^fitlSri:!- 
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mmm4 

*fi£*&N o . 2-^r7D^/u*^7 75 1 v ; ;i'X^/-/i,7 ^(2mol) 

i/Xr7D^;^^7 7 f^x ; ?/-;U7^74 8mg (l mmo 1 
flH^gSrlSfc/tl 0 OmL 077^^(f>t\ h^xy5 0mL^Dit4 0 < C 
T-«#U ^Mt>y7A8 2rag (lmmol) SrgsAD U ^M^ffcN 
o. 25:10. 5g (0. 5mmo 1) JDit4 Ott'5^Sii;^ofc„ S 
fcm:T<DmMnTsZ<DTLCi££ *MtV\ — KUyMlCX^77t3^/i, 

yiOOmLClTU *l^No. 2 - is^^T r* 4 T ^V-fr*.? 

o iz£ixft^ti 0 mm&mz.te? vtifcj\sj»t*? Astom&tt&s 5 : 
itmz£<o^mv9W<nmm$:n^tc. 0 tlcctr f m.o. o sm&iz&htiz 

•?7 7 7D'f;«^7rf^n^;-^7^0^#j/ Ms*i33cL*: 0 

OtfU&kfc I h/Wd*5V>T. *^7 7f^H^;-;l'7^©7iyi 

tmm&#No. 1 t7-; K^-fS r t IC«fc t? . 7;;S©2 96 0 cm- 1 © 
tf—^*«3feU ^{^2^7-5 K^tf— 7 40 cm-M:Sf>ll5i ( !:lc 

XIM.5: 

#MNo. 5-i/7 7 7n/f/l'*777f^H^/-A'7^y ( 2 m o 1 ) 
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^^770^^*777^1^/- ^7$ >-7 4 8mg (1 mm o 1 )£r. 
^#^g^tra^Lfc 1 0 OmL CD 7 7 7 ^ T% h/U3c>5 0mL»iT4 Ot 
"CiJIttU Z bizmWtr bV *?J»8 2mg (lmmo 1) ?r»L, *fi^N 
o. 5^10. 4g (0. 4 9 mmo 1 ) M5-X 4 0tf5 BtFplSjSSrfTo fc 0 
&J&mrT<DmmnTtZ<DTLCiz£ 9?tV\ = >-k K!iy»ti/^77a^ 

Lt*S^->'^77n>f;U*X77f^^/^7 ^ V<tg^^7 h M 

£/&£5<Z>|i^te. ^yA'^U— FSrfflV^fcJltJl^n-^ h^7 7-f — (TL 

C) cfco-Cffofeo JgM*£g£tCfi7 naW^ — sfOjB-g-JfcJS 8 5 : 

^77u/f;^^77f^^/^7^<0^#-> h^i^Lfc. 

<7>fltl&fct I h/Wd*3v^T. *^7 7f^^/-^7^;yw7 5: ;m 

^M^No. 1 fcTS K^t^rilCj:^ 7^/10 2 9 6 0 cm" 1 © 
tr— ^atflWfcU ff7t{c2iSi7^ K<£>tf— ^ 365 i 7 4 0cm- 1 lc£bii-5ri:f- 

zvmmvtL. ( 

*l^No. 5-^77n/f^7>77f^i^/- ^7$ ^ (1 mo 1) 

•/^T7n^;l/*X77fv J /^^7-^7$y7 4 8 m g (lmmo 1 ) 
m*N£S3HStx:fcl 0 OmL ©77^^^T\ 0 mL5r^Px.-C4 0<C 

T'R^U $f)l«thy i 7A8 2mg ( 1 mm o 1 ) SrSsflflU *fi£-#N 
o. 4^90. 9g (0. 9 9mmo 1 ) Mx.X 4 O^T? 8 B#|$K£«r?Tofc. 
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/u^ ^ 7 / ^ ^ / -yU7 5 > 8 5 . 4g£r#fc 0 

laj^W:, ->y*Wl/- btm^tzLMm? o-r h07^- (T L 
C) {CtoXffofco IPIiltli^ ocrjj^A^ ^7— jl'e>&S>Jfc*s.8 5 ': 

itt£{-£ TLCttR ffttO. 0 5 ttiSJCji, hfrZ> 

<^>Sfe^(i I h/HCioV>T. * ^ 7 7 f-^x^ / -;l/7 ^ ^©7 ^ y 1 

i^l^No. U7? K^-T^r <b{Cj: 9 N /m<D2 9 6 0 cm" l O 
y?~-?1>m&:\^ %it^2®.T* 7 4 o cm-^^fihnz^ti^ 

6 <D JtM-a-frN o. 5-^77D^^X77 y-^7 ^ 

V (lmo 1) #^^fflbT<bli7K^^Ufc 0 ^4<DM/&v5><b&.5X$t<£> 
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&4 





5. Owt% 


? ]) ir y >- 


2. Owt% 


Jr 2 9 f *sAs T fV =i — /is 


0. 5wt% 1 




0. 5wt% 




7. Owt% 


( l m o l ) HM® 


2. Owt% 




0. 02wt% 












73.0wt% 



^StK^^^^T^vvJ^ y > 6 4 5 m g. =» 9 9mgM5 

UxfyS2 3mg : 1 : 0. 1) Mftl^ftNo. 2-^f7 

P^M777f^x^/-;l/7^ (lmo I) fW^Sr^^llgW^^ 5 m 
o 1 % <h #5 «fc 9 tciOx.X. ^*e> 6 O'CfcijM L/c^S^^tK 10-1 1 m L 3: 
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rL 1/Jr ZtMM/UlZMfZ 


^ 5 










2. OwtX 


17 ir V > 


2. Owt% 


X ^ 17 ^ > 


5. 0wt% 




10. 0wt% 




2. 0wt% 


> . 

h n ^ m o— 


0. 02wt% 










TNte pis • 






2. 0wt% 


Or^r A.I I ^ 


67. 0wt% 




10. 0wt% 



(i) y^y-A©n$! 

* 6 kz.7jk Ltcmm.f&K.m m^m i ~ 6 , ^i^ i ~ 2 ) u 

^dp^a.^/-/H$ (2:1) Id^^-frfci, jiy^xKu— 

*gf& (pH5. 5) 1 OmL^M, m^K:ott#y55 5/ ^ * 5^-y---|c: 

*^i?~r^ If— |;^tT, 1 0 s t r o k eafc^S^J-^XUfcfK ®^^L@<DtK 
y # — Ji?^— Z/^Xsls? 4 /\,? — ^ffiV^T1^-r (0. 2/zmX3lak 

0. l/*mX3|eK 0. 05/imX3|filM0. 03/imX3lHl) £*tV\ 
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y jJ?y-A5>^^@^ffl^*-^^AiX, 6 5, 0 O 0 r p mT- 1 Bf&lit^ 

mvtz'&. ±m^x. ±m-km.ykx^^m<Dv^y— ^nmmi omLW 

/^fg5 0mM) .8. tFK^y/Hf dM^a^ : 3. 3mg/mL OEM 

^tK) £^#>6 o^c^niiLL-cfc^ «tt:-c^y ^y— A;9i&f&4 K*r u k 

*y^^yy»«6 ^dx.^c^(*^e^s«2. o m g / m l „ mmmnmrn 

(2) ysKy— A<D^>t4 

K^y/i-t'v-^^y ^y— A^^it^fi, ±iay /Ky- 

gP^^o-Cfp#t43tfta (QELS) fe(d-caiJ^Lfc„ *:<D&^ «6t^i"J: 

1. Smg/mL. mmrmnfe&tel 5mM) 0 £fc. fcl^J 4 5 <£> 9 #y — 
A« x jgj£«fr#UI (6 5, 0 0 0 r p nu 1 B#IB) ftffS:fTV\ i»©*itAI5l« 
SrBfcfcLfcSL ^S^tK^TS^#>^^ i . 5mg/mLi4.5J:5K:i 
SH Lfc (4fcltJ&fraU&tt*!^0i 4^U17. 2 mM, 5^17. 9 mM) 0 

<C*5, V^-rti^y 4fy— ^^^©^1115 0~1 0 0 nm-Cfeofc. 
( 3 ) 7*/h -C^jflL^^gtt^ 
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^f^^^b(li^5EC^#*«7. 5mg K^y/Hf-»/5mL/k gK 
^tf)^ £-^JhB#.£ (2, 4, 8. 24. 48. 7 2, 120, 168 B#F*S!) "C 
^-TjummT. mnffi*. 9^'<l) ^jfn. (0. 5~lmL) SrfTW jftL^dl 

^bfc 0 &v 7$y-j*ftmm&X(Dihm^mmmi&frbi5j&mzxAijc (o~ 

y zKy-A, ^-5v^^i*fHB0iJ2<D^:BB^o/lgK^^y ^/J§«SB#(ds pe ; 
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(nm) 


3im& 
nm 
(%) 


AUC 0 _±S. D. 
(fig ' hr/mL) 


mi 


DSPE1 — AKM0531/HSPC/Cholesterol 
= 0. 104 mM/ 11.28 mM/7. 68 mM 


89 


100.0 


3877 ±308 


M2 


DSPE1 — AKM0531/HSPC/Cholesterol 
= 0.520 mM/11.28 mM/7. 68 mM 


92 


93.4 


4191±388 
(n=4) 


mi? 


DSPE1 -AKM0531/HSPC/Cholesterol 
= 1. 04 mM/11. 28 mM/7. 68 mM 


55 


100.0 


3064±413 




DSPE1 -AKM0350/HSPC/Cholesterol 
= 0. 104 mM/11.28 mM/7. 68 mM 


49 


87.4 


2809 ±288 




DSPE2 — AKM0350/HSPC/Cholesterol 
= 0. 104 mM/11.28 mM/7. 68 mM 


52 


83.9 


3063 ±181 


me 


DSPE1 -AKM1511/HSPC/Cholesterol 
- 1. 04 mM/11. 28 mM/7. 68 mM 


72 


99.5 


1918±74 


nm 
mi 


HSPC/Cholesterol = 
11.90 mM/8. 10 mM 


91 


100.0 


452 ±98 


mm 
m2 


DSPE/HSPC/Cholesterol = 

1.04 mM/11. 28 mM/7. 68 mM ; 


94 


100.0 


397 ±133 



m DSPEl— AKM0531 => PEG ^#^-4=500, k=30, 
DSPE1 — AKM0350 PEG ^^^-4=300, k=50, 

DSPE2 — AKM0350 => PEG ^#^¥-11=300, k=50, 
DSPEl -AKM1511 PEG 4=1500, k=10, 

hspc : iza.7kWiy >^77f^ y ^ 

K=K 1 +K" 



k30mol I^UT DSPE lmol 
k50mol [ZiM LT DSPE lmol 
k50mol L"C DSPE 2mol 
klOmol iZ-M tt DSPE lmol 
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it * <d m a 

i. v ^mnx'&^x. 

(A) Tffi^; (1) T'^^n^^^A. 

(B) Tia^C (2 A) RTf/JLl-ZTfE,i£ (2B) T'3l £*L 5 B , JfctfK 

(O Tia^c (3) r^^tisM^tc : 



R 1 R' 

I I 

-CH — C 

I 



R 3 (AO) m R 4 . 



(D 



H H 
i I 



XO 



=o 



H H 
i i 

— c — c — 

H h 

xo ox 



H H 
I I 

-c — c- 



(2A) 



oJ \h 



(2B) 



CH 2 
i 

O 

o=c o=c 

R5 R 6 



NH 
l 

o 

0=P — OY 

I 

o 

-CH-CH 2 
i 

O 
i 



(3) 



t5t (1) efx R^t/RMi^rtt^ttSfeSitCTKm^Xli^^^SSr^i-^. R 1 
^t^R 2 /5S|^^f(c^ ^/i-Stcft 5:t ttfc < ; R 3 te&SMW. 1 ~ 3 O 2 tifitf>£Hfc7K 

mit^-^^TJ^Ul^m^W^^HM^J^^^V. 4^m^l0 0<E>^H<£>$O: 

fcO ; R 4 r4*«^, Mi~2 oo^tTkmS. Xtt£**i ~2 ocor> 

/lsgfr^U 5£ (2 A) Xf«tL^nMiHC7K^^ T/^y4kJS^> 
7y*=">A, Xtt^T^^^ASr^b. 5£ (3) * % R s COMR 6 CO 
tt-etv^etL^^ic^m^: 8-24 WT-WH*^ b ; R 7 li^^lS 2 ~ 4 <D 2 flfitf) 
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*^&cs:*i^# i ^a^k: i~5 ^e/^fd-^-e-g-tf y >-Ji§fC!£#ffco 

&±~C* 35-o 1 5 0«rt?*>58t*«>«iffltg l^MfEicO y yJISiif*:. 
KA_hX% tf>o 5 0 #T-*?*>Sffl!jfcO«&ffl& 1 ^{cfa^O y ^flg®UI##:. 

6 . if #<D$imm 1 *fcv* big 5 gtoov^ttd* i ^la^ y ^ngasi3?f*?«r£' 

7 . m&(Difcmm i big 5 m^^-m^ i ^uns*© y ^jgfra nfcsr-g- 

1 1 . it*<7)^iam i jRfcv* ub 5 gc^-ma* i y 

fiit^ife-Cfco-C, Atm&mfiLBb *7/ 3-3/7 (D^r/HfC^t* 

*fi^#K*fb-cTia<E>5£ (4) : 
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O 

R 5 — C CH 2 

O (4) 

R 6 — CO— CH O 

I II 7 
H 2 C— OPO— R 7 -NH 2 

OY 

(3£f, R 5 CO % R 6 CO. R\ &XJYtti±fc!.tmmT'&>Z>) 
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